P l a t e s f o r X-Ray Microscopy, i n i b i d . The c o n s t r u c t i o n of t h e zone p l a t e s and x-ray microscopes have been supported by the S t i f t u n g Volkswagenwerk. The experiments a t , BESSY a r e being supported by t h e Eundesministerium f i i r Forschung und Technologic.
R6sum6 -Des exp6riences d e microscopic p a r rayons X o n t 6 t 6 r g a l i s 6 e s a l ' a i d e d ' u n microscope 2 rayons X i n s t a l l 6 s u r l ' a n n e a u de stockage BESSY 1 B e r l i n .
A b s t r a c t -X-ray microscopy experiments a r e d e s c r i b e d which have been performed w i t h an x-ray microscope a t the e l e c t r o n s t o r a g e r i n g BESSY i n Berlin.
I -INTRODUCTION
X-ray microscopy can be used f o r i n v e s t i g a t i o n s i n t h e f i e l d s of biology, medicine, physics, e s p e c i a l l y m a t e r i a l s science, and probably o t h e r f i e l d s , a s polymer science, ceramics, geology, and t h i n f i l m technology. For the examination of b i o l o g i c a l specimens t h e i r i s a gap between l i g h t and e l e c t r o n microscopy. Such specimens a r e normally hydrated and a r e composed of low atomic number atoms thus having low c o n t r a s t f o r v i s i b l e l i g h t and electrons.For the examination i n l i g h t -and e s p e c i a l l y e l e c t r o n microscopes t h e b i o l o g i c a l samples have t o be t r e a t e d chemically and/or p h y s i c a l l y which may a l t e r t h e elemental composition o r u l t r a s t r m c t u r e of t h e sample. I n t h e s o f t x-ray wavelength r e g i o n between 2,3 t o 4,4 nm the absorpt i o n c o e f f i c i e n t s of water and e.g. p r o t e i n d i f f e r by about one o r d e r of magnitude. As a l r e a d y p o i n t e d o u t by Wolter /1/ t h i s d i f f e r e n c e provides a n a t u r a l c o n t r a s t mechanism f o r t h e i n v e s t i g a t i o n of wet The s t a t e of t h e a r t of x-ray microscopyi n c l u d i n g x-ray sources,
x-ray o p t i c a l elements, x-ray microscopes and a p p l i c a t i o n s of x-ray microscopyi s described i n the volume "X-RAY MICROSCOPYt1 / 2 / . , , , ' , ,
plate
. '. lSt order condenser zone plate . '. . ' . . The n e c e s s i t y t o b u i l d a scanning x-ray microscope r e s u l t s from the advantageously reduced r a d i a t i o n dose of such a system compared w i t h a n imaging x-ray microscope. I n an imaging x-ray microscope t h e x-rays f i r s t e n t e r the o b j e c t and then p a s s t h e magnifying micro zone p l a t e , which has u s u a l l y a d i ff r a c t i o n e f f i c i e n c y of l e s s than t e n p e r c e n t . Thus, more r a d i a t i o n p a s s e s the o b j e c t than i s d i f f r a c t e d i n t o the image. I n a n x-ray scanning microscope t h e x-rays f i r s t p a s s the micro zone p l a t e . Only 
